This paper presents the results of a randomized controlled trial set to evaluate the effects of a pay-for-performance scheme that rewarded community health worker cooperatives for the utilization of five targeted maternal and child health services by their communities. The experiment took place in 19 districts in Rwanda between 2010 and 2014. The analysis finds no impact of the performance payments on coverage of the targeted services, attitudes and behaviors of community health workers, or outcomes at the cooperative level. No synergies are found between the scheme and a demandside, in-kind transfer intervention that was independently effective in increasing coverage rates of targeted services.
finds no impact of the performance payments on coverage of the targeted services, attitudes and behaviors of community health workers, or outcomes at the cooperative level. No synergies are found between the scheme and a demandside, in-kind transfer intervention that was independently effective in increasing coverage rates of targeted services.
Introduction
Pay-for-performance schemes have been increasingly introduced in the health care systems of SubSaharan African countries and low-and middle-income countries more generally (Miller and Babiarz 2013; Witters et al. 2012) . The schemes are introduced with the aim of improving health outcomes through increasing both the coverage and quality of health services. In some African countries, such as Rwanda, Burundi, Sierra Leone, Cameroon and Benin, such schemes targeting maternal and child health services are implemented at scale and are part of the national health care delivery system. Many more countries are either piloting such schemes or have them implemented at a regional level (World Bank 2015) . In the African context, these schemes have mostly focused on incentivizing formal health providers at the health facility level. However, some programs have also incentivized other agents, such as users of the health services, local governments, community bodies and community health workers.
This study evaluates the impact of an intervention that rewarded cooperatives of volunteer community health workers (CHWs) for utilization of five targeted maternal and child health services by the communities they serve. The intervention was introduced in the context of the Community Performance-Based Financing (CPBF) program at the end of 2010. When cooperatives received payments through the CPBF program, a maximum of 30 percent could be immediately distributed to cooperative members while the rest had to be invested in income-generating activities of the cooperatives' choosing. Revenues from these entrepreneurial activities, in turn, could be reinvested or distributed as dividends to the members.
The evaluation relies on an experimental design in which cooperatives in randomly selected sectors (sub-districts) received quarterly payments conditional on performance, defined by utilization rates in the catchment areas served by the cooperatives. Cooperatives in comparison sectors received quarterly payments that were not tied to performance. These payment amounts equaled the average amounts received by the cooperatives under the scheme. Data used in the analysis are from a baseline survey of households, CHWs and cooperatives conducted prior to the launch of the program, and from a follow-up survey conducted about three years after the launch of the scheme.
The results indicate no impact of the CHW cooperative performance payments on the targeted indicators of timely antenatal care, in-facility delivery and growth monitoring of children. Lack of impact on use of modern family planning methods cannot be rejected. Furthermore, no evidence was found that the intervention impacted the motivation, satisfaction or behaviors of CHWs, or the way cooperatives were run. The outcomes of the performance payment scheme were found to be invariant with respect to whether it was implemented together with a demand-side in-kind incentives scheme that was found to be independently effective in increasing coverage of timely antenatal and postnatal care.
This study contributes to a growing body of literature on pay-for-performance programs in the health sector in developing countries. On the one hand, evidence suggests that these programs can be effective in increasing service utilization, quality of care and health outcomes (e.g. Basinga, Gertler et al. 2012; Gertler and Vermeersch 2012; and Bonfrer et al. 2014) . On the other hand, these are complex interventions and some experiences have resulted in mixed or no improvements in targeted outcomes (e.g. Van de Poel et al. 2015; Huillery and Seban 2015; Engineer et al. 2015) . The paper contributes to the growing literature analyzing the conditions under which these programs are effective and the design features that improve their effectiveness. Questions such as which indicators to pay for and who should be paid are of special interest. This paper relates more specifically to studies of programs that paid for health-related outcomes to agents who are not formal health providers. Examples of such programs include block grants to villages in Indonesia, incentives to school principals for reducing anemia among students in China, and payments to childcare workers in India for reducing malnutrition (Olken et al. 2014; Miller et al. 2012 and Singh 2015) .
Background and the Intervention
Since June 2006, Rwanda has implemented a pay-for-performance scheme in health centers and hospitals. 1 The program, named Performance-Based Financing (PBF), provided financial rewards to health facilities to promote maternal, child and HIV/AIDS services. The rewards were conditional on the number of services provided as well as measures of quality of care. The program was phased-in to allow implementation of an impact evaluation that compared outcomes in treated districts to those in comparison districts receiving additional input-based financing equaling the average PBF payments made to facilities under the scheme. Studies have found that the PBF scheme increased utilization of services such as institutional deliveries, preventative care visits by children, and voluntary counseling and testing for HIV/AIDS by couples (Basinga, Gertler et al. 2012 , de Walque, Gertler et al. 2015 .
1 Pilot PBF programs have been introduced as early as 2001 (Meesen et al. 2006 Soeters, Habineza and Peerenboom 2006; Rusa et al. 2009 ).
Positive impacts were also found on outcomes such as quality of prenatal care and anthropometric measures for children (Basinga, Gertler et al. 2102, Gertler and Vermeersch 2012) .
Community health workers were integrated into the PBF scheme in 2009. Each village in Rwanda has three community health workers: one female in charge of maternal and neonatal health, and a male and a female that serve as multidisciplinary CHWs. The CHWs are volunteers elected by the village residents.
The criteria for selection are the ability to read and write, being 20 to 50 years old, and residing in the village. CHWs within the catchment area of a health center are organized in a CHW cooperative. All
CHWs must be members of the cooperatives and membership is closed to any other individual. When cooperatives receive transfers from the program, a minimum of 70 percent has to be invested in income-generating activities of the cooperatives' choosing. The other 30 percent, as well as revenues from the income-generating activities, can be allocated among the cooperative members. It is up to the cooperatives to decide how to allocate these funds among their members.
The objectives of the CHW incentives strategy were to improve the quality of data reported at the sector level, increase utilization of key maternal and child health services and improve the motivation and behavior of CHWs. Initially, payments to cooperatives depended on timely completion of quarterly reports of data the CHWS collected on their communities. With the introduction of the CPBF program, payments to cooperatives were also conditioned on utilization of targeted health services in their corresponding catchment areas. The cooperatives received quarterly payments based on utilization of five targeted maternal and child health services. The incentivized services, provided at the health centers, were growth monitoring of children 6-59 months old, antenatal care provided to women in the first four months of their pregnancy, in-facility deliveries, family planning consultations for new users, and family planning consultations for regular users.
In several ways, the CHW cooperative performance payments scheme is similar to the Rwanda PBF scheme at the health facility level and pay-for-performance schemes to health providers more generally.
The basic concept is to use financial rewards to induce higher effort exerted towards achieving prespecified targets. Unlike health providers, though, the CHWs do not actually provide the targeted services but serve as a link between the health centers and the communities by providing information on the services and encouraging utilization. Therefore, they do not have the ability to impact the availability and quality of health services. However, as community members themselves, they could employ local knowledge to encourage service utilization in ways that the formal health providers cannot.
The rewards to health facilities and to the cooperatives are both provided based on the collective performance of teams. Both facilities and cooperatives have some autonomy to decide how to distribute the performance rewards among the group members. Unlike the cooperatives, though, health facilities have hierarchical management structure and, at least at the health center level, a much smaller number of staff members. The facility management can continually observe the work of its staff. For the PBF program, for example, individual staff performance evaluations forms have been developed to track performance of individual staff members (Fritsche et al. 2014) . While the cooperatives have presidents and accountants, their roles are primarily to coordinate with the health centers, and to manage the cooperative finances and income-generating activities. The health work of the CHWs is done in their respective villages and is unobservable to other members and the cooperative management team.
Theoretically, incentivizing teams might lead to improved performance through cooperation between the members and creation of positive pressure to perform if effort exertion is observable to other members. However, the large number of cooperative members and the fact that individual effort is unobservable are more likely to induce free-riding in the community PBF model than in the healthfacility PBF model.
The amounts allocated to each CHW depend not only on the effort exerted by all other cooperative members but also on the success of the cooperative enterprises. If the income-generating activities of the cooperative are profitable, that amplifies the return to effort exerted toward encouraging the communities to receive services at the health centers. However, uncertainty about profitability of the cooperative's enterprises can further weaken the link between individual effort and eventual financial return.
Another potentially important aspect to consider is the fact that community health workers are volunteers who only spend a portion of their time on providing health services in their communities. It could be that they are intrinsically motivated to serve their communities and therefore are less likely to respond to financial incentives. Previous studies have shown that pro-social preferences might lead health providers to exert effort even in the absence of supervision and extrinsic rewards (for example, Reinikka and Svensson 2010, Leonard and Masatu 2010) . Nevertheless, a large body of literature, including the studies on pay-for-performance schemes mentioned above, have shown that monetary and non-monetary rewards, as well as career opportunities can improve provision of public services (for example ).
In the context of the CPBF program, a demand-side in-kind incentives scheme was also piloted with the objective of enhancing the demand for maternal health services in order to diagnose and treat preventable threats to maternal and neonatal health. Health centers received funding to endow women with gifts for receiving timely antenatal and postnatal care, as well as delivering in health facilities.
Health centers in selected sectors received funds to procure gifts between October 2010 and February 2013. Value ceilings were set for the gifts provided for each service and suggestions for the gifts were provided. Although health centers experienced frequent stock-outs of the gifts, the scheme had a positive impact on rates of early antenatal and postnatal care (Kalisa, Shapira et al. 2016 ). While it is not the goal of this paper to evaluate the direct impact of the demand-side scheme, the overall design of the CPBF program allows the estimation of potential synergies between the CHW cooperative performance payments and the in-kind transfers to women. Timely antenatal care and in-facility deliveries were targeted by both interventions.
Methods
The estimation of the impacts of the CHW cooperative performance payments relies on the experimental design of the study, depicted in Figure 1 . Sectors (sub-districts) in 19 districts were randomly assigned to different study arms. 2 The districts are in four of the five provinces of the country, excluding the province of the capital city Kigali. Sectors without a public or non-for-profit faith-based health center were excluded, as were 30 sectors where the demand-side in-kind transfers were piloted.
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The remaining 198 sectors were blocked by district and poverty ranking defined by the country's Vision
Umurenge social protection program.
The sectors were randomly assigned into four study arms. In all study arms, CHW cooperatives received funds conditional on submitting the routine reports on their communities. In the first study arm, the quarterly amounts paid to cooperatives depended on performance on the selected indicators. In the second study arm, payments to cooperatives were not linked to performance but health centers received funds to implement the demand-side in-kind transfers for timely antenatal care, in-facility 2 The 19 districts include the 18 districts of the impact evaluation of the PBF at the health facility level in [2006] [2007] [2008] . An additional district was added to increase the statistical power of the study. 3 A sector typically contains a single public or non-for-profit faith-based health center with the catchment area of the health center corresponding to the boundary of the sector. However, there are some sectors that do not contain a health center and others have more than one.
delivery and timely postnatal care. In the third study arm, both the CHW cooperative performance payments and demand-side transfers were implemented. The fourth study arm served as a control group, and pay-for-reporting was the only CPBF component implemented. In the two study arms in which payments were not linked to performance (the first and second), cooperatives received the average quarterly amounts given to cooperatives in the two study arms in which cooperatives were paid for performance (the third and fourth arms). This reflected the fact that the goal was to evaluate the impact of tying payments to performance and not the impact of different level of payments to the cooperatives. The percentage of the funds that had to be invested in the cooperatives' incomegenerating activities, as well as the autonomy to decide how to allocate the money among the members, were the same in all treatment arms. The average number of births given by women in the sample is three, and the women had on average 2.7 living children. Forty percent of the women reported ever using any modern method of family planning. Almost all women have received at least one antenatal consultation during their most recent pregnancy, but only 63 percent initiated antenatal care within the first four months of the pregnancy and 37 percent received four or more consultations (number of consultations recommended by WHO guidelines). Seventy-nine percent have delivered in a health facility, attended by a skilled health provider. Table 3 presents the baseline characteristics of CHWs in charge of maternal and neonatal health. It is important to keep in mind that the community health program was going through a reorganization process at the time of the baseline survey. This is apparent in the CHW and cooperative surveys' results.
For example, although all CHWs in charge of maternal and neonatal health were supposed to be female, about 14 percent of those who declared being such community health workers were men. About 54 percent of CHWs reported being in that role for a year or less. The average reported years of experience is 2.7. Average age was 39, and 87 percent were married. All CHWs had at least primary level education, and 38 percent had a higher level of education. They reported having visited an average of 28 households in the month preceding the survey and spending an average of 17 hours per week on their community health duties. Seventy-seven percent reported receiving any training in the 12 months preceding the survey. About 52 percent were ever trained on antenatal and postnatal care, 53 percent were trained on referral for delivery or for danger signs, 6 percent were trained on safe home delivery, and 40 percent on newborn care.
As can be seen in Table 4 , 84 percent of cooperatives were based in the grounds of the health centers.
The corresponding catchment area consisted of an average of 37 villages with a population of about 20,000. At the time of the baseline survey, most cooperatives had less than the target amount of members (three per village) while many cooperatives had more than three CHWs per village. 7 The average number of members was 105.4. In the 12 months preceding the survey, the cooperatives had recruited an average of 35 members, dismissed two members and had two members resign. The cooperative leaders reported having had an average of 7.5 meetings during the preceding year. Average 7 Prior to the reorganization of the community health program many villages had CHWs in charge of social affairs or with HIV/AIDS specialization.
cooperative income for 2015 was about a million Rwandan Francs (RWF) with an average expenditure of 330,000 RWF.
The results of the follow-up survey show that during the implementation of the program, the cooperatives were indeed reorganized according to the guidelines. Most of the cooperatives (about 80 percent) reported their number of members to be exactly three times the number of villages they serve.
In addition, the ratio of females to males was two to one, as expected.
Our data show overall increase in utilization of maternal and child health services between the baseline and follow-up surveys. These trends are best portrayed by focusing on the sectors that were not exposed to either of the two interventions. Although the rate of women attending at least one antenatal consultation was already almost universal in the baseline (98 percent), the rate of women who initiated antenatal care within the first four months of their pregnancies increased from 63 percent to 72
percent. The percentage of women who attended four or more consultations increased from 36 to 40.
The in-facility delivery rate increased from 79 to 94 percent. The rate of children 6-59 months who have been measured for nutritional status in the six months preceding the survey has increased from 50 to 79 percent.
During the follow-up survey, the field teams managed to complete interviews with 99 percent of the target number of women with recent births and 93 percent of the target number of CHWs in charge of maternal and neonatal health. There are no statistically significant differences in these rates between the treatment arms. However, the attrition rate of 'baseline women' -those who were recently pregnant at baseline -is not balanced. As can be seen in Table A1 in the appendix, successful reinterviews were conducted at the follow-up round with almost 93 percent of the baseline women in the sectors that did not implement the CHW cooperative performance payments and with 89 percent of the women in the sectors that implemented the intervention. Exposure to the performance payments intervention is significantly correlated to higher attrition also when controlling for a range of baseline characteristics of the women.
Impact of the CHW Cooperative Performance Payments
Given the experimental design and the balance between the study arms, the effects of the CHW cooperative performance payments can be estimated simply by regressing outcomes from the follow-up survey on an indicator of exposure to the intervention. Our main empirical specification is therefore
where the unit of observation can represent a woman, a CHW or a cooperative. is an outcome measured at the follow-up survey. is a dummy for belonging to a sector assigned to the CHW cooperative performance payments treatment. When the unit of observation is women or CHWs, the error term is clustered at the sector level.
Impact on targeted maternal and child health services
The first two columns of Table 5 report the results on the impact of the intervention on utilization of the targeted maternal health services: timely antenatal care and in-facility delivery. The sample used for the analysis is that of women with recent pregnancies that resulted in live births. There is no impact of the performance incentives on initiation of antenatal care within the first four months of pregnancy. There is also no impact found on the rate of women who deliver in health facilities. It is important to keep in mind, however, that by the time of the follow-up survey the rate of in-facility deliveries was 95 percent in the control group.
Results of the impact of the intervention on child growth monitoring are presented in the third column of Table 5 . The indicator used is whether a child was measured in the 6 months preceding the survey to determine his or her nutritional status. We perform the analysis among children 6-59 months old of the sample of women with recent pregnancies. There is no statistically significant difference between the treatment arms with respect to the rate of children who received growth monitoring services. We report the results for children of women with recent pregnancies because, as discussed in the previous section, attrition was unbalanced for the other sample. Among 'baseline women,' attrition was higher for women residing in treatment sectors under the CHW cooperative performance payments scheme. We did however perform the analysis also for the larger sample of children of all women and found no evidence of impact of the program on rates of growth monitoring.
Impact on use of modern family planning methods
The sample used for estimating the impact of the CHW cooperative performance incentives on family planning is that of 'baseline women'. The two outcomes explored are an indicator for having had an additional pregnancy since the baseline interview and whether the women reported using modern contraceptive methods at the time of the follow-up survey. Because of the difference in attrition rates between the treatment arms, we present results also of regressions including controls for characteristics of the women, their households and the CHWs in their villages.
Overall, 56 percent of the women reported having an additional pregnancy after 2010. As can be seen in Table 6 , there is no statistically significant impact of the performance payments on the likelihood of having an additional pregnancy since baseline. There is also no significant effect detected on the likelihood of reporting the use of modern methods of contraception. Fifty percent of the women report using some modern contraceptive method while 58 percent reported using any method. As in the Rwanda DHS 2014-15, the most commonly used method is injectables, followed by contraceptive pills.
Women in the sectors implementing the cooperative performance payments are less likely to be using modern contraceptive methods by 3 percentage points but the difference is not statistically significant.
Because the attrition rates were unbalanced between the treatment arms, rather than stating that there was no impact of the CHW cooperative performance payments on the use of modern family planning, we say we cannot reject that there is no impact. We can also reject big impacts of the performance payments on use of modern family planning. For example, under the extreme assumption that all missing women from the treatment sectors used modern family planning methods and those missing from the other sectors have not, the utilization rate would be higher among the treatment group by less than seven percentage points.
Another check we conducted to assess difference in fertility among the treatment arms is to compare the characteristics of women who were recently pregnant at the follow-up round (the 'recently pregnant' sample). If women respond to the intervention by increasing use of modern family planning methods, we would expect to see differences in characteristics such as age and number of previous births among pregnant women in the different treatment arms. As reported in Table A2 in the appendix, the women in the sectors exposed to the performance payments and in the other sectors are similar.
Not only is the average age similar, but the 25, 50 and 75 age percentiles are identical. There is no statistically significant difference in the number of household members, whether the women are covered by health insurance, the number of lifetime births and the number of living children. The only statistically significant difference, at the 10 percent level, is in the share of women with at least some secondary education. These similarities also suggest there has been no impact of the CHW cooperative performance payments on use of modern family planning.
Impact on CHW behavior, satisfaction and motivation
The results presented above do not point to an impact of the CHW cooperative performance payments on the targeted outcome indicators. We performed further analysis to estimate whether having the cooperative payments conditional on the collective performance affects individual behavior by the community health workers. Theoretically, it could be that CHWs exerted greater efforts in response to the performance payments even if these efforts did not lead to increased utilization of targeted health services by the communities they served. We also test whether the different reward schemes impacted measures of motivation and satisfaction by the CHWs.
Panel A of Table 7 reports the impact of the intervention on four self-reported measures of CHW behavior. According to the CHWs, they spent an average of 10 hours providing health services in a typical week and visited an average of 33 households in the month preceding the survey. 8 There is no statistically significant difference between the treatment arms with respect to these measures. The
CHWs were also asked whether they seek advice from other CHWs. Overall, about 75 percent of CHWs declared frequently seeking advice from other members of their village community health team and 60 percent reported seeking advice from CHWs outside the village. There is a small and statistically insignificant difference in these reports when CHWs belong to cooperatives paid for performance.
In Panel B of Table 7 , results are presented on the impact of the interventions on reports of recently pregnant women regarding interactions with CHWs during their most recent pregnancies. A high percentage of women, 78, reported receiving information on antenatal care from a CHW. On the other hand, only 26 percent of women reported receiving information on postnatal care. When comparing the two arms that received the performance payments to the two that have not, there is no statistically significant difference in these rates. There is also no statistically significant impact on whether CHWs referred or accompanied the women for antenatal consultations. Surprisingly, the rate of women who were referred or accompanied to deliveries is lower when the performance payments are provided, although this is one of the paid indicators. Among the sectors that did not receive the performance payments, 54 percent of women reported being referred or accompanied by CHWs to delivery. The rate is lower by 4 percentage points among the sectors that did and significant at the 10 percent level. Given that this is the only significant difference found between the treatment arms, it could be a spurious effect.
Seventy-one percent of all women (those with recent pregnancies and 'baseline women') reported meeting with a CHW in the preceding three months either in their communities or at home. Forty-five percent reported having such meetings in their own home. As seen in Panel C of Table 7 , there are small and statistically insignificant differences in these rates between the different treatment arms.
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The follow-up survey included a module in which the CHWs reported their satisfaction regarding different features of their role. Overall, high levels of satisfaction were reported as can be seen in Panel A of Table 8 . Above 98 reported being satisfied or very satisfied with their role overall, with their relationship with the health center staff and with the respect they receive from their communities. High but slightly lower rates of satisfaction were recorded with respect to their ability to meet the needs of the communities and aspects related to the cooperative. About 80 percent were satisfied with the work ethics and knowledge of the other cooperative members while about three-quarters of CHWs were satisfied with the way decisions are being made by the cooperative and their ability to influence those decisions. About half of the CHWs were satisfied with the support (financial or other) they receive from the community. Only 21 percent reported being satisfied with their compensation. As seen in Table 8, there is no apparent relationship between satisfaction overall and the CHW cooperative performance payments. For only one of the 10 categories is there a statistically significant difference at the 10 percent level.
To assess the motivation of CHWs, the survey respondents were also asked to state whether they agree with a list of statements related to their work as community health workers. The outcome measure used in the regressions presented in Panel B of Table 8 is whether the respondents agreed or strongly agreed with each of the statements. There is very little variation in responses, with almost all CHWs agreeing with statements such that the role as CHW makes them feel good about themselves, that they are proud to serve their communities and that they are feeling motivated to work as hard as they can. There are negligible differences in responses of CHWs in the different treatment arms.
Impact on cooperative dynamics
There are different ways in which the CHW cooperative performance payments could impact the interactions between cooperative members and the way the cooperatives are run. The performance determining the payments is measured at the cooperative level but the effort is exerted at the individual level in the different villages. On the one hand, this could lead to frictions if members are suspecting others are free-riding. On the other hand, it could lead to greater cooperation or positive pressure to perform if levels of effort exerted are observed by other members. Results of the analysis of the impacts of the program on different cooperative-level outcomes are presented in Table 9 .
Cooperative presidents reported an average of 4.5 member meetings in the 12 months preceding the survey. Seventy-seven percent of cooperatives had between two and four annual meeting while 12 percent reported monthly meetings. There is no statistically significant difference between the treatment arms. The presidents also reported that the performance of cooperative members was internally evaluated on average eight times in the year preceding the survey. 10 Half of the cooperatives had monthly internal evaluations and 5 percent had zero. There is no evidence that the number of internal evaluations is impacted by tying CPBF payments to cooperative performance.
We also find no impact of the interventions on indicators related to recruitment and retention of CHWs.
At the time of the interview, the presidents reported an average of 0.5 vacant positions in the cooperatives with 75 percent of cooperatives having no vacant position. In the 12 months preceding the survey, the cooperatives recruited on average about six members and about four have resigned. Thirty percent of the cooperatives have dismissed at least one member during that period and the overall average of members dismissed per cooperative is 1.1. As can be seen in Table 9 , the CPBF interventions did not impact movements of members in and out of the cooperatives.
Because it is up to the cooperatives to decide how to distribute payments among their members, one way cooperatives can deal with potential free-riding is to distribute the payments according to personal performance. Most cooperatives distributed equal amounts to their members and 46 percent distributed amounts depending on performance. When comparing the two arms implementing the performance payments to the two that do not, there is no statistically significant difference in tying member payments to performance.
Synergies between the CHW cooperative performance incentives and the demand-side in-kind transfers Lastly, we test whether there is a multiplicative effect when implementing both the CHW cooperative performance payments and the demand-side in-kind transfers. Timely antenatal care and in-facility deliveries were targeted by both interventions. To that end, we also estimate the following model:
where is a dummy variable for belonging to a sector in which health centers received funding to endow women with gifts when they meet the eligibility criteria.
The results presented in Table 10 do not point to synergies between the two interventions. The rate of women who received timely antenatal care in the sectors implementing the demand-side intervention is higher by nine percentage points. The effect is statistically significant at the 1 percent level. In the sectors implementing both interventions, the rate is higher by eight percentage points relative to the control sectors implementing none of the programs. Neither of the interventions significantly impacted the rate of in-facility deliveries. For both targeted services, there is no significant difference in the impact of the demand-side intervention whether it is implemented in conjunction with the CHW cooperative performance payments or not.
Although the two interventions had only two common targeted indicators, the conditional in-kind transfers could theoretically increase overall engagement of women with the health care system in general and with the CHWs in particular. We ran the regressions on all outcomes presented in Tables 5-9 using the specification separating the four study arms and we did not find evidence of systematic synergies between the interventions.
Discussion
The CHW cooperative performance payment scheme is not found to have affected targeted outcomes.
No impact was detected on the coverage rates of timely antenatal care, in-facility delivery or growth monitoring of children under 5. We cannot reject lack of impact on use of modern family planning methods. Furthermore, we find no evidence that the CHW incentives scheme affected the behavior, motivation and satisfaction of CHWS as well as outcomes at the cooperative level. We find no synergies between the CHW cooperative performance payments and the demand-side in-kind transfers. The demand-side intervention, which was found to positively impact rates of timely antenatal and postnatal care, does not result in different outcomes when implemented in conjunction with the CHW incentives.
It could be that the financial rewards per service were not high enough. For the CHWs to increase effort towards a targeted service, the reward has to be perceived as at least equal to the cost incurred by exerting the additional effort. The cost, for example, can be in terms of the time the CHW will have to spend away from household tasks or income-generating activities. As shown Table 1 , the per-service incentive amounts have been continuously reduced. In the follow-up survey, CHWs were asked to report the amount received in their last CPBF quarterly payment, excluding dividends from the cooperatives'
income-generating activities. The average reported amount was only about 7.3 USD. For reference, the GNI per capita was estimated to be 690 USD in 2014. This means that for an average Rwandan the CPBF payments would represent a very small change in income. The PBF scheme at health facilities, for comparison, increased staff salaries by 38 percent (Basinga, Gertler, et al. 2011 ).
Another factor that could have further diminished the expected return to effort exertion is the transmission of the financial incentives through the cooperative structure. When CPBF payments were transferred to the cooperative, at least 70% of the payments had to be invested in the cooperatives' income-generating activities. It was up to the cooperatives to decide how to allocate the CPBF payments and dividends from the income-generating activities among an average of more than 100 members.
Therefore, the reward for an individual CHW does not depend only on her effort but also on the efforts of the other cooperative members, the success of their income-generating activities and the cooperative's revenue allocation decisions. Moreover, focus group discussions conducted early during the implementation of the program revealed that CHWs were confused about the payment mechanisms of the CPBF program (Condo et al. 2014 ).
The study was not set up to evaluate the organization of community health workers in cooperatives and cannot identify their impact as the same organization was used in all study arms. There are ways in which the organization of CHWs in cooperatives is theorized to positively impact the performance of the CHWs. For example, the income received from the cooperatives might permit the CHWs to spend more time on health activities rather than on individual income-generating activities. The cooperatives might also enable sharing of health knowledge and collaboration. However, transferring the financial incentives through the cooperatives might not serve as an optimal platform for inducing individual effort by the CHWs in their perspective villages as it can weaken the link between efforts exerted and perceived rewards.
It is also important to keep in mind that the study compared outcomes between sectors in which cooperatives were paid for reporting health indicators and outcomes in sectors in which cooperatives were paid for performance on indicators (conditional on completed reports). The regular reporting by CHWs already orients CHWs towards the prioritized indicators. It could be that as volunteers they have pro-social preferences and they are more motivated by improving the community health indicators than by financial rewards. It could also be that given their health knowledge and available resources and time there is little scope for additional improvements in performance on these indicators.
Consistent with other data sources, such as the Rwanda DHS, the data collected for the CPBF impact evaluation show overall increase in utilization of maternal and child health services. Ongoing policies and newly introduced interventions were targeting the same outcomes. For example, in the duration of the study, the ministry of health introduced and scaled up a program of community-based provision of family planning methods directly by community health workers (Chin-Quee et al. 2016) . 11 Given the other interventions, it might have been hard to achieve additional marginal improvements in utilization through the performance payments to cooperatives.
11 The program was scaled up at the district level and therefore did not pose a threat to the internal validity of the experiment in which treatment was randomized at the sub-district level. a Women residing in the sectors in which financial rewards to cooperatives of CHWs were conditional on performance. b t-test for the difference between the treatment arms done by regressions with standard errors clustered at the sector level. c Reported by the community health workers. *significant at 10% level, ** significant at 5% level, *** significant at the 1% level. a CHWs residing in the sectors in which financial rewards to cooperatives of CHWs were conditional on performance b t-test for the difference between the treatment arms done by regressions with standard errors clustered at the sector level. *significant at 10% level, ** significant at 5% level, *** significant at the 1% level. a Cooperatives in the sectors in which financial rewards to cooperatives of CHWs were conditional on performance b t-test for the difference between the treatment arms done by regressions with standard errors clustered at the sector level. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. c Child was measured to assess his/her nutritional status in the preceding 6 months; sample of children 6-59 months of women with recent pregnancies. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Outcomes measured at the follow-up survey in 2013/4. Women background characteristics are from the baseline survey in 2010. Standard errors are clustered at the sector level and are reported in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Outcomes measured at the follow-up survey in 2013/4. Standard errors are clustered at the sector level and are reported in parentheses. a The question was only asked to women who received information on ANC from a CHW. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Outcomes measured at the follow-up survey in 2013/4. Standard errors are clustered at the sector level and are reported in parentheses. a Initiated antenatal care within first four months of pregnancy; sample of women with recent pregnancies that resulted in live births. b Delivered in a health facility; sample of women with recent pregnancies that resulted in live births. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Number of observations 2,376 2,376 2,259 2,259 Standard errors are clustered at the sector level and are reported in parentheses. a Women that gave birth shortly before the baseline survey. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. a Women residing in the sectors in which financial rewards to cooperatives of CHWs were conditional on performance. b Regressions are clustered at the sector level. *significant at 10% level, ** significant at 5% level, *** significant at the 1% level.
